Abstract -ACMI flight crews spend considerable time away from home on outstations. This study suggests that this long term stay carries its own considerations in regards to rest recovery with practical implications for Fatigue Risk Management as prescribed by ICAO. Four recovery experiences, Work Detachment, Control, Relaxation and Mastery, are identified and correlated with 28 crew behaviours on base. The results indicate improvement considerations for airline management organizing a long term contract with ACMI crews, in particular to increase schedule stability to improve the crew member's sense of Control.
by strict regulatory requirements. It may be difficult to report accumulated fatigue when there are no direct and well defined scheduling causes visible in the system.
Job Demands-Resources Model
The job demands-resources (JD-R) model describes the interaction between job demands and job resources and how it influences the well-being of the employee [5] . The model is careful in describing that while every job is unique in the sources of employee well-being (or lack of), it is possible to classify them all in terms of struggle between job demands and job resources [5] . The medical profession, e.g. doctors and nurses, may experience a great deal of emotional demands, but other professions may experience that mental demands play a higher role in their work (e.g. air traffic controllers, computer programmers).
Job demands are described as those physical, psychological, social or organizational aspects of any job that require effort or any other psychological or physiological cost.
Job resources are more positive aspects of the job that refer to the physical, psychological, social or organizational aspects of the job that aid towards achieving work goals, reduce job demands and stimulate personal growth, learning and development. This is usually seen as adequate monetary compensation, work autonomy and sufficient support and feedback from management. Again it must be emphasized that each profession has its own unique sets of job demands and job resources.
These two factors interact via two different underlying psychological processes that have their effect on performance and well-being of the employee [5] . The negative result of this interaction is called strain [5] . Strain is the process where the demands prove to be too high for the available employee resources and the cost of the task becomes so great that the employee starts performing in a degraded manner. This can be evident as compensatory costs (e.g. increased effort and constant activation), strategy adjustments (e.g. attention narrowing) and fatigue after-effects (e.g. bad decision making) [6] . If allowed to go unchecked, this can lead to an eventual breakdown for the employee [6] . The second process is motivational, stating that certain job aspects may foster employee growth and competence, i.e. autonomy at work, good managerial feedback, social support and learning opportunities [5] . If job resources remain high, after the interaction with job demands, this could lead to increased work motivation which would lead to better organizational outcomes.
Recovery refers to the process by which employees return to their normal non-work level and in which strain is reduced. It has also been defined as a process that allows individuals to replenish their resources [5] .
Recovery is, though, not simply a respite from work. It is a rebuilding of resources via various factors [7] . In particular, this is important for sleep. Positive recovery experiences are expected to reduce the strain accumulated over the day and enhance sleep quality. Lack of these recovery experiences may, on the other hand, adversely affect sleep quality and sleep onset [7] , something extremely important to Fatigue Management. If recovery is insufficient, this may lead to extra strain during work and lead to health issues [8] . Recovery thus acts as a buffer, either by reducing strain or by replenishing resources.
Some research has been conducted on the job demands-resources model as it relates to crew safety behaviour [9] , [10] . It was found that when job demands were high, safety behaviour decreased, and if resources were perceived to be greater, safety behaviour increased [9] . Recovery plays an important role as it increases internal resources and aids them to cope with the job demands [7] .
Crew Recovery Benjamin Searle [11] raised the question whether airline crew members are perhaps unable to fully utilize their rest periods while staying in airport hotels, particularly if the stay is somewhat extensive. This would possibly lead to insufficient recovery and thus to fatigue in the long run. It has been shown that people that are highly immersed in their work while off duty, experience higher fatigue levels, even higher than those with great work demands [12] . Crews spending all their times at airport hotels are perhaps, by definition, always immersed in their work or work environment. This constant immersion may therefore be detrimental to the quality of their rest. This would apply double to the ACMI crews who do not return to their homes for months at a time.
The research of Sonnentag & Fritz [7] on recovery is quite relevant to this question. Sonnentag & Fritz [7] builds on the Effort-Recovery Model by Meijman & Mulder [8] and the Conservation of Resources Theory by Hobfoll [13] . Recovery would thus consist of two complementary processes:
1. to refrain from work demands and to avoid activities that call upon the same functional systems or internal resources as those required at work; 2. gaining new internal resources such as energy, self-efficacy or positive mood can help restore threatened resources. Sonnentag & Fritz [7] have identified four mechanisms that influence recovery: detachment, mastery, relaxation and control. These mechanisms can be seen as personal mitigation strategies to restore or maintain resources and health. Work Detachment is the ability to distance yourself from the work environment, visual cues, reminders and associated thoughts. This includes phone calls, emails and any other job related activities. This goes beyond being simply removed from the work place -it means being able to switch off mentally and not to call on any resources for job related tasks. This would enable recovery to take place according to the Effort-Recovery Model [8] . If the individual keeps on thinking about his work issues, his functional systems are constantly in a state of activation and no recovery can take place. Sonnentag & Fritz [7] showed evidence that this detachment was negatively related to need for recovery, sleep problems, emotional exhaustion and health complaints.
There is also some empirical data that work detachment is related to recovery from stress, i.e. being able to not think about work reduces stress and increases the chances of rebuilding internal resources [14] .
Mastery is the ability to engross oneself in the task of self-betterment, of mastering a task, skill or ability. It seems contradictory to talk about Mastery as a recovery aid as it can be challenging and taxing to the individual, thus there is a possibility of exhausting the existing resources. Mastery, however, enables feelings of competence and having increased resources [7] . Furthermore, Mastery has been negatively related to emotional exhaustion, need for recovery and depressive symptoms [7] .
Relaxation is a state of low activity and increased positive affect. This is important as it signifies the ability to take a break from work demands. The inability to take relaxation has been linked to negative affect and health [7] . By raising the positive effect, job stress effects may be reduced [15] .
Control is the extent to which the employee has influence on his leisure time, i.e. what activity to pursue, its timing and best ways of performing. Personal control has been shown to have a positive effect on individual well-being [16] . Sonnentag & Fritz [7] found that Control was negatively related to emotional exhaustion, depressive symptoms, need for recovery and sleep problems.
In the case of outstation crews, there may be little possibility for them to exert any control on the timing of their leisure time as the schedules are controlled by their managers. To add to the complication, crews are often required to be on standby for extended periods thus lessening their ability to control their own leisure time. Being on standby means that crew members are assigned a period to be available for immediate duty -if no duty is assigned, they receive a 12-hour mandatory rest. If, however, duty is assigned, they might go on extended flight, return 14 hours later to the base and then get a 14-hour rest. To add to the standby complication -sometimes an extended flight might take the crew member away from the base for days at a time -effectively nullifying the schedule for the remainder of the month as it has to be completely restructured. It can easily be seen 
Recovery and the Crew Member
Crews can however try to seek detachment by minimizing socialization with work colleagues and avoid work related environment. In reality, the close proximity of all work members at the hotel accommodation means that every breakfast, every dinner, every gym visit will mean a potential work encounter with colleagues. In addition, crew members are informed daily about their schedule changes, timing changes and are required to check their emails and text messages on a regular basis. Those are all constant reminders of their work duties and the fact that they can be called back to duty at a minimum notice.
Sonnentag & Fritz [7] found moderate relationships between recovery experiences and wellbeing measurements. Psychological Work Detachment and Control had negative relationship with health complaints, emotional exhaustion, depressive symptoms, need for recovery and sleep problems. Relaxation had negative relationship with health problems, emotional exhaustion, need for recovery and sleep problems. Mastery was negatively related to depressive symptoms, emotional exhaustion and need for recovery. All four factors had positive relationship with life satisfaction.
Perhaps more relevantly, Kinnunen, Feldt, Siltaloppi & Sonnentag [17] directly tested the effects of these mechanisms on the JD-R model and found that Work Detachment had a negative relationship with work fatigue and Mastery had a positive relationship with work engagement. Relaxation and Control were not found to have any significant relationships with neither fatigue nor work engagement.
Furthermore, Sonnentag & Natter [19] did some research on cabin crew rest and found no significant detrimental effect of hotel stays, but the study only measured a few day's length of stay and did not investigate the effects of longer term stays. Staying in a hotel for a few days is a different experience from having to make it a temporary home for months.
To further Benjamin Searles [11] questions in regards to flight crews possible inability to fully recover while on outstations, this relationship can be elaborated on by investigating further the actual behaviour of flight crews on base, the connection between those behaviours to the four factors identified by Sonnentag & Fritz [7] and then seek confirmation on whether or not these factors significantly affect levels of fatigue.
This study aims to identify crew behaviour on outstation bases that have a significant relationship with recovery experiences in accordance with Sonnentag & Fritz [7] recovery model.
II. METHOD Participants
Participants were crew members (N = 63) from a mid-size European airline. The response rate was 55 %. The majority of participants were male (62 %) and 38 % were women. The age distribution: 21-31 years (48 %) and another 30 % being between ages of 32-40. 83 % of participants had been less than 5 years in the company. Participants were flight crew and cabin crew from 10 bases across Europe. All participants volunteered to take the survey.
Materials and Procedure
These following surveys were used for the data collection: Recovery experience questionnaire [7] , Identified crew behaviour on outstations [20] Fatigue scale [18] and demographic information questions.
Recovery Experience Questionnaire [7] which measures: − (W) Work Detachment, (e.g. I distance myself from work); − (M) Mastery, (e.g. I seek out intellectual challenges); − (C) Control, (e.g. I determine for myself how I will spend my time); − (R) Relaxation, (e.g. I take time for leisure).
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86 This is a 16 question survey addressed to their experience during off work hours, e.g. "On base, during time after work: I don't think about work at all". These are answered on a 5 point scale, from 1 (I do not agree at all) to 5 (I fully agree).
Fatigue was assessed using the fatigue scale [18] . Subjective Fatigue scale is a 7 point scale, from 1 (Fully alert / wide awake) to 9 (Completely exhausted, unable to function effectively).
Identified crew behaviour on outstations is an original questionnaire designed for this study (see Table I ).
Focus Group
The second part of the questionnaire consisted of specific behavioural questions derived from a specialized focus group. The group consisted of eight experienced professionals in the aviation field who identified crew behaviours that may facilitate or impede the four factors identified by Sonnentag & Fritz [7] . The focus group consisted of three pilots, three senior cabin crew members and two station managers. Each focus group member had at least 6 years of work experience and had worked on outstation projects on at least 5 occasions.
The focus group members were briefed on the concepts of Work Detachment, Mastery, Relaxation and Control as described by Sonnentag & Fritz [7] and subsequently asked to identify what regular behaviour they have observed or performed themselves on outstations that might facilitate or hinder these four factors. The result of the focus group was compiled into a questionnaire along with Sonnentag & Fritz [7] . Recovery Experience questionnaire to measure those behaviours among actual crewmembers currently on outstations. 
Distribution
The questionnaire was distributed in electronic format to crews on all operating bases. All participation was anonymous.
The bases available were: Pristina, Budapest, Brussels, Prague, London, Cardiff, Birmingham, Antalya, Istanbul and Madrid.
Measures Regression analysis was performed on the four Recovery Factors: Work Detachment, Control, Relaxation and Mastery, in order to determine the predictive validity of the focus group identified behaviours to these factors, thus trying to obtain a better resolution on how the behaviour on base can predict the factor scores. The scores of the four factors are valuable in themselves, but the added detail of the identified behaviours will improve the overall picture of crew behaviour and its effect on crew recovery.
There are three fatigue self-reporting questions in the questionnaire which will serve as an indicator on a relationship between the factors and fatigue, and/or between certain behaviour patterns on fatigue.
III. RESULTS
The four factors were established by the average of the factor question scores from 1 to 5. This group of participants showed lower score of Work Detachment than the general population as measured in Sonnentag & Fritz [7] but higher scores in Relaxation, Mastery and somewhat surprisingly, Control. This might indicate that the participants might indeed have a harder time detaching from their work than other workers but somewhat compensate with the other factors. 
Identified Behaviour Questions
In order to define the four factors with behavioural indicators, multiple regression analysis was performed on the factor scores with the identified behaviours from the focus group.
None of the identified behaviours had any significant relationship with the Relaxation, Control, Work Detachment.
The identified mastery behaviour shows some significant relationship with the Mastery factor (see Table III ), in particular the fact that they report using their off-duty time to further their education or training. This should perhaps not come as a much of a surprise as the field of aviation professions is full of mandatory regulatory training, all of which have to be passed if crew members wish to continue on their chosen career. In any year, a crew member may have to attend and pass ten separate training courses. In addition, every operating flight is started with a pre-flight briefing which can resemble a training test. It is therefore understandable and perhaps necessary that the crew member may wish to spend much of his time gaining mastery of his profession.
The crew members also show a significant relationship between attending their chosen hobby and Mastery. [18] which was designed for the use of monitoring air crew fatigue and is considered somewhat of an industry standard.
The overwhelming majority, or close to 80 %, reported that they did not consider themselves tired. 12.9 % reported themselves to be a little tired and only 2 % reported to be extremely tired. 
IV. CONCLUSION AND DISCUSSION
This study aimed to find significant relationships between crew behaviours on base to the four recovery factors as identified in the Recovery Experience Questionnaire [7] . The goal of the study was to determine if it might be in the best interest of safety if airlines in the ACMI business try not only to focus on the duty distribution aspect of Fatigue Risk Management System, but also try to organize the setup of the outstations so that they encourage the facilitating recovery behaviours and discourage the hindering behaviours. This was especially relevant for Work Detachment and its direct connection to fatigue at work [17] .
The results were also meant to aid station managers, who always are on location and intermingle with the crews, to identify when the behaviour of the crews may become negative to the efficacy of their rest. This can be added to the Fatigue Risk Management System of the airline that can implement actions to improve situation on base. The practical implications of this study were to assist airlines to facilitate certain behaviours that may increase the positive aspects of the recovery factors. Based on the research, airline management could therefore be influenced to change schedule patterns, hire different hotel accommodations or establish programs that could enable the positive experiences, e.g. giving free access to local educational courses, gym memberships, car rentals. This could minimize fatigue and prevent accumulated fatigue. Preventing fatigue increases safety -the common goal of the whole of the aviation industry.
This study found significant relationships between the identified behaviours and the Master and Control Recovery Experiences. It was unable to confirm any relationship neither between the identified behaviours and the Work Detachment Experience nor between the identified behaviours and the Relaxation Experience.
The significant relationships for Mastery focused mainly on the crew member behaviour of studying and improving their skills, something that is quite essential for the air crew who are more closely monitored and undergo more frequent training than most other professions. The significant relationship for Control was mainly about the inability to control or predict their own work schedule.
This research did not find any significant relationship between the work detachment behaviours to the corresponding factor and there may be several reasons for that result.
The identified behaviours as were suggested by the focus group may have been too broad in their application and failed to catch the specificity of the recovery experiences, e.g. asking if a crew member goes to the swimming pool may be indicative of many behavioural markers (social,
situational, financial) that are not directly connected to relaxation. The results of this survey may serve as a guidance tool for a future focus group to try to identify a more detailed and specific set of behaviours to monitor.
Furthermore, perhaps data gathering should be done via nuanced interviews. The nature of the work detachment experience may be such that participants do not fully realize how their behaviour differs from the ones who are more social in nature, e.g. those who report that they do not avoid their colleagues may not know that their other colleagues have much more contact between themselves.
As suggested by Sonnentag & Fritz [7] , there may be a social dimension to the work detachment factor. Perhaps constant interaction between employees serves a positive function and prevents the negative effects of social isolation and possible loneliness that might follow. While not being able to detach from work is not good -social isolation in a strange place might be even worse.
Lastly, there is an issue of time spent on base. The majority of participants (72 %) had spent five weeks or less on base when the survey was administrated. Given the shortage of time at full time work, it is possible that this study falls in line with the results of Sonnentag & Natter [19] who also failed to find any negative effects of short-term hotel stay.
It may be that the work detachment only becomes important after the initial excitement of starting a new job in a new place has worn off. At least, this study can lend support to the idea that work detachment is not an issue for most employees staying five weeks or less on a new base -perhaps even longer. Meijman & Mulder [8] state that job demands are not always necessarily negativethey only become negative job stressors if recovery time has been insufficient for the employee. It can be argued that starting on a new base after a long time of unemployment, as was the case for these crews, gives the crew members a fairly large reservoir of job resources. This can also be seen in the lack of reported fatigue, which supports the notion that crews had not yet experienced enough work load for the four factors to act as mediators to recovery. This survey will be distributed anew to the same group of participants at the end of season, when crews have been flying for five months in a fairly heavy schedule, while living in their hotels, in order to determine if their responses have changed with the increase of fatigue.
Furthermore, it would be more beneficial, in order to coax out the interaction between these four recovery mechanisms with fatigue, to conduct the research on one base, thus controlling for the various fatigue causal factors that also impact fatigue, e.g. types of flights, timing of flights, frequency of flights, quality of hotel etc.
Subjective Comments
Even if this particular study failed to find many significant relationships between the identified behaviours and recovery experience there was a red thread throughout the open ended comments about control. As was apparent in the study, the Control factor had a strong relationship with the question about the instability of the schedule. This is strongly reflected in the crew member comments where there are basically no complaints about social activities or the inability to relax away from work, but there are some strong opinions on the crew's ability to control their own life when work is concluded. It may be that the inability of the crew to schedule their own life when not working simply overshadows the influence of the other three factors to recovery.
Practical implications for Airline Management
The field of aviation management is a constant struggle to balance safety vs. profitability. As the saying goes, the safest thing would be not to fly at all. Every airline manager is trained to follow the ALARP principle, to lower risk to As Low As Reasonably Practicable. "Reasonably" being the key word. The results of this study indicate that it can be possible to improve the crew members' sense of Control by stabilizing their schedule and ensure that crew members are able to plan their off hours in advance. This would entail some additional cost to the airline as schedule instability would then fall on the shoulders of standby crews, which would have to be hired for the purpose. The decision of the managers is to consider if this action would be reasonable within the framework of a temporary contract.
Mastery can be addressed by airline management by offering membership in distance learning and by rewarding additional training courses and good training performance.
This study does, however, indicate that recovery issues are not a factor in the first five weeks, a small comfort for budget conscious airline managers.
The other recovery scores did not indicate any particular area of neglect or discontent that could be addressed by airline management.
Implications for future research The limitations of this study can be addressed as follows. Crews should participate in the survey after being subjected to a fairly long stay on base, giving all the Recovery Experiences time to establish themselves. The reality of life on base may be easy in the early weeks, but become intolerable after five months. This would be reflected in the survey results.
The identified behaviours may have to be more detailed in nature -currently some of them are quite coarse and nuanced interviews with cabin crew members on location may reveal more relevant and detailed behaviours that can be surveyed. Questions like "I go partying most nights" may not reveal the same results as the more nuanced "I feel pressured to attend crew parties". The behaviour might be the same but the underlying factor would be different. A new focus group with more detailed instructions and building on the data from this survey might lead to a better list of identified behaviours.
Given that the work life of the ACMI crew member differs substantially from the average scheduled airline crew members, it might be beneficial to conduct a separate job demands/resources analysis on their work. Bakker & Demerouti [5] have designed a questionnaire specific to that purpose. If applied to the ACMI crew operator, it might highlight the work areas that require adjustments in order to increase resources and lessen the demands. There may be more immediate buffers available to the airline than those proposed by Sonnentag & Fritz [7] . Ideally, it would be possible to obtain objective fatigue data. Self-reporting fatigue scales are not considered as reliable and valid as actual objective physiological data. Given the prevalence of new technological monitoring devices, it may be feasible for any airline to purchase a number of such monitoring devices and collect actual behavioural symptoms of fatigue, of course with the approval of the subjects and within the limits of personal data protection. These monitoring devices, along with in-flight cameras and blood tests, give a very good picture of crew internal state and have been used successfully in the last years [4] . Sleep patterns, quality of sleep and onset of sleep could thus be correlated with the recovery factors. Up until now, these devices have been the privilege of the larger airlines as they have entailed a large sum of cost for their use. However, as the monitoring devices advance technologically and become less costly, it may be possible for smaller airlines to easily collect data on other bodily markers, e.g. blood pressure and pulse, to give a more accurate picture of life on base, as well as in the air.
Lastly, the positive aspects of social relationships on base might be worthy addition to the next study. Sonnentag & Fritz [7] mentioned the possibility but warned that social activity might be a double edged sword, capable of causing both good and bad experiences. However, given the situation we are studying, i.e. crews away from home for a long period of time, perhaps social work interaction serves a greater positive role that undermines the Work Detachment factor. Future studies might want to investigate levels of social interactions on base, the perceived positivity of such interactions and correlate with well-being factors.
The goal of increasing crew well-being while on long term stay is quite relevant to aviation safety. This has risen in prominence during these last months as job-stress and mental health has become the key topic in the world of airline management. Reducing stress, increasing well-being and recovery is thus a worthy pursuit for any airline manager.
